The annual increase in plasma urea was measured in 253 hypertensive patients. On average there was a significant increase in plasma urea with time which did not depend on the sex of the patient or the type of hypertension. It did, however, depend on the initial ievel of plasma urea. A table giving the upper limits for expected annual increment may prove useful in clinical assessment.
A pathological lesion in a kidney may increase blood the relation between plasma urea before treatment pressure by several mechanisms; conversely in and the patient's presenting blood pressure, age, essential hypertension the kidneys may be morpho-and sex. logically normal but renal function may be impaired. It is generally accepted that hypertension itself can damage the renal microvasculature and up to a third Patients and methods of treated hypertensives who die may die from renal ts studied failure (Breckenridge, Dollery, and Parry, 1970) . atien There has been no reduction in deaths from hyper-Group 1 The case records were examined of all tensive renal disease in the United Kingdom patients attending the Hammersmith Hospital (Registrar General, 1973) , but the mortality from hypertension clinic during a three-month period both hypertensive heart failure and malignant between November 1970 and January 1971. Of hypertension has been falling. these patients 253 who had attended for at least 5 For these reasons the clinician is interested in years and had had at least 4 measurements of plasma the factors influencing renal function in the hyper-urea were selected. The information recorded intensive patient. Long-term assessment of renal cluded sex, age, diagnosis, hypotensive treatment function in a hypertensive patient usually relies on given, and plasma urea measurements with dates. repeated measurements of plasma urea or creatinine. Any in-hospital measurements after a surgical This paper examines the plasma urea concentrations operation were omitted. in hypertensive patients seen at a clinic and the Of the 253 patients, 77 had been diagnosed as annual increment in plasma urea during follow-up. having hypertension which might be 'secondary' to By considering confidence limits for these increases a renal lesion; 23 of these patients had chronic a clinician may assess the change in renal function pyelonephritis, 6 renal calculi, 6 renal artery of his patients.
stenosis, 10 only a single kidney, and the remainder The annual increment in plasma urea does not a variety of renal lesions. Their average follow-up correlate well with blood pressure control during was 7 years during which a mean of 12 plasma urea treatment (Bulpitt, 1974) , and this article examines estimations were made. positive increase in log urea during the follow-up period. The average annual increment in urea was Statistical methods 0 007 log mmol/l peryear. It did not differ significantThe biochemical data were examined for statis-ly between the groups but was significantly different tical normality. Plasma urea (in mmol/l) had a log-from zero (P < 0.0001). The 90 per cent confidence normal distribution and was converted to a normal limits for a single estimate were -0-02 and +0 03 distribution by taking the logarithm of each observa-log mmol/l per year in both men and women. Five per tion. Many patients in group 1 had had more than cent of patients would, therefore, be expected to have one measurement in a year, and the averages an annual log increment greater than +0 03. The (arithmetic means) of the transformed plasma annual increase in untransformed plasma urea inureas were calculated for each patient and each year creased with the starting plasma urea concentration. together with the corresponding average dates. Taking a logarithmic transformation of plasma urea From these data the average log urea and age were resulted in an annual increment in log urea indecomputed for the period of follow-up and the an-pendent of the urea concentration achieved. Table 3 shows the average results for group 2. Both plasma urea and diastolic pressure were higher Initial plasma urea (mmol/l) Upper limit for annual in men. In this sample the plasma urea varied increment(mmolIlperyear) between 1P7 mmol/l and 79-2 mmol/l, age between 2 0-14 12 and 84 years, and mean blood pressure between 4 028 93 and 233 mmHg (12-4 and 31 0 kPa). 8 0 57 Tables 4 and 5 show the average log urea for both 16 1 14 men and women in group 2 according to age and Conversion SI to traditional units: Plasma urea, 1 mmol/Lks presenting mean blood pressure. In men the average 6 mg/100 ml.
log urea fell between the fourth and sixth decades rising again in the seventh decade. In women over 40 there was a rise with age, accelerating from the concentration was more pronounced in men than in fifth to the seventh decade. In both sexes the plasma women, the partial regression coefficients (stanurea increased with the mean blood pressure. dardized for age) of log urea on mean blood pressure The best correlation between blood pressure and for the sexes being significantly different at the 5 log urea was with diastolic blood pressure in men per cent level. The increase in plasma urea with age and mean blood pressure in women. The correlation was similar in the two sexes only after the sixth between mean blood pressure and log urea was also decade. good in men, and mean blood pressure was used to The relation between plasma urea and blood predict log urea in both sexes. The following pressure was similar when the analysis was confined relation between urea, age, and mean blood pressure to patients presenting with essential hypertension was found in men:
and not receiving any treatment (group 3). On Y=0-8326-0-016240A+0-000149A2+ average a rise of 1 mmHg (0-1 kPa) mean pressure 0-002676M
(1) was associated with a 0-0020 log mmol/l rise in Where Y is log plasma urea in log mmol/l, A is plasma urea in men and a 0-0011 log mmol/l rise in age in years, M is mean blood pressure women. Kim, and Vander Veer, 1958 ; Bulpitt, absolute values of plasma urea in this study with 1974). However, we are comparing the results from those in 'normal' populations. However, the average cross-sectional and longitudinal studies. Early death plasma urea for men in this study with essential from renal failure ensures that a patient is not in-hypertension (6-3 mmol/l) was at the upper limit of cluded in a longitudinal study and the average in-the 'normal' range accepted by many laboratories, crease of +0 007 must be an underestimate. and the corresponding average for women with Similarly the failure of a patient to survive to a essential hypertension was 5-5 mmol/l. An average certain age prevents his inclusion in a cross-of 5-3 to 5-8 mmol/l and 4 0 to 5-3 mmol/l would be sectional study, and patients with a high plasma expected for men and women, respectively (Mackay urea will be poorly represented in the older decades. and Mackay, 1927; Campbell et al., 1968; Josephson The average increments of +0-002 to 0'005 are and Dahlberg, 1952) . The average plasma urea and presumably also underestimated.
annual increment in plasma urea'are, therefore, inMany cross-sectional studies have found normal creased in hypertensive patients, especially as the subjects to have a rise in plasma urea with age. quoted increases in log urea per year of age in Taking a logarithmic transformation of the urea normal subjects were not adjusted for increases in values reported in these studies, there have been blood pressure with age.
TABLE 5 Averag3 log plasma urea in mmol/lforfemales in 28 groups subdivided according to presenting mean blood pressure and age Mean blood pressure (mmHg) Age ( 
